Summary: This communication reports a method for increasing the speed of separation of bound and free antigen in radioimmunoassay systems with no loss in the specificity of binding. The technique uses a mixture of second antibody and polyethylene glycol. It is not species or antibody specific, and systems using specific first antibodies from rabbit, goat or sheep are all functional. Results for the assay of parathyrin, calcitonin and corticotropin are described here, althougji the system has been shown to work for triiodothyronine, thyroxin, thyrotropin, thyroxine binding globulin and transferrin. The time taken for the reaction between first and second antibody is in the order of seconds, and the stability of the complex is unchanged over a period of hours.
Introduction
Many techniques for the separation of bound and free antigen have been described since the introduction of radioimmunoassay by Yalow &Berson (1) . Some of these are rapid, but relatively unspecific -for example polyethylene glycol, others are rapid, but time dependent, such as charcoal, and yet a third class is specific but time consuming, namely double antibody. Many variations on these themes have been practiced and this short communication presents yet another combination for separation of bound and free antigen -a mixture of polyethylene glycol and second antibody. This procedure can reduce the second antibody incubation time by over 99% and often only seconds are required for formation of the complex.
Assays are described for parathyrin, calcitonin and corticotropin, although in this laboratory the system works optimally for other radioimmunoassays, including triiodothyronine (T 3 ), thyroxin (T 4 ), thyrotropin, thyroxine binding globulin (TBG), transferrin andendorphine.
The first antibody species appears to be irrelevant and the three assays chosen for description use first antibodies raised in sheep, rabbit and goat. Comparison with polyethylene glycol and second antibody alone were carried out as controls.
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Materials and Methods
The antibodies used were as follows: Parathyrin antibody S-478 VI from Dr. Hehrmann and Prof. Hesch, Hannover (2) is raised in a sheep.
Calcitonin antibody "Elfriede" from Prof. Ziegler, Ulm, is raised in a goat.
Corticotropin antibody from this laboratory was raised in a rabbit (3) . Second antibody was obtained from Wellcome and was either donkey-anti-rabbit or donkey-anti-sheep/goat.
The second antibody was used at a dilution of 1:20 (donkeyanti-rabbit) and at a dilution of 1:16 (donkey-anti-sheep/gpat). Polyethylene glycol was obtained from Merck (Darmstadt) and had a M r of 6000 daltons.
Assays
A brief summary of the assay details is shown in table 1. In all figures only maximum binding (B 0 ) and unspecific binding are shown. In all assay systems the end-concentration of polyethylene glycol is 30 g/1. The assay for parathyrin has been described in detail elsewhere (4). The only alteration was the substitution of 100 μΐ second antibody or 500 μΐ 60 g/l polyethylene glycol, alone or in combination, for the 1000 μΐ 150 g/l polyethylene glycol.
The assay for calcitohin has not been published but uses the same reagents as that for parathyrin (4) , with the antibody dilution and incubation times shown in table 1.
The assay for corticotropin has been published elsewhere (3) and the only addition is 500 μΐ 60 g/l polyethylene glycol to the second antibody.
Results Figure 1 shows the kinetics for parathyrin, figure 2 for calcitonin and figure 3 for corticotropin. It is clear that iri all systems, the maximal precipitation obtained with second antibody and polyethylene glycol occurs within seconds and remains stable for several hours, so that the time dependence factor is absent. second antibody alone showed much slower kinetics. The unspecific binding of the second antibody + 60 g/1 polyethylene glycol was much closer to second antibody than 150 g/1 polyethylene glycol, and the proteindependence of polyethylene glycol (4) was much reduced in the combined technique. The unspecific binding was under 3% in all cases using combined second antibody and polyethylene glycol.
Discussion
Although the use of second antibody and 60 g/1 polyethylene glycol is already used in some commercial radioimmunoassay kits (5) the technique employed is that the polyethylene glycol is given to the reaction mixture immediately before centrifugation, that is, after the second antibody has already reacted. The combined use of second antibody and polyethylene glycol is new and has the advantages of second antibody specificity and the speed of polythylene glycol or charcoal. For many assays the overnight incubation with second antibody can be reduced to minutes, thus saving time. Also second antibody with poor kinetics has been shown to be vastly improved with this combination separation.
The use of this technique in speeding up the first antibody reaction has given mixed results, giving quicker kinetics for thyrottopin and unchanged kinetics for parathyrin. These phenomena are under investigation.
The mode of action of this combined procedure probably lies in catalysis by the hydroxyl groups of polyethylene glycol of the rapid formation of precipitable first antibody to second antibody complexes, although this is probably not the whole story.
The results given in the parathyrin assay using this technique correlate well with published results (4) . For the regression equation y =? a + bx, a = 0.07, b = 0.87 and r = 0.89 for 272 patient sera measured with both systems.
To conclude, this method, though simple, has the potential of speeding up all assays using second antibody separation without the loss of specificity or sensitivity. Moreover, the possibilities of adapting the technique for first antibody reactions are exciting enough to warrant further investigation.
